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BCSS - SETTING THE COURSE

Monday - July 24
| 0: 00 a.m, - 12:00 p.m

12:00 p.m -1:00 p.m

|:00 pam. - 1:15 p. M

1:15 p.m - 2:00 p.m

2:00 p.m - 2:30 p.m

2:30 p.m - 3:00 p.m

3:00 p.m - 3:45 p.M

3:45 p.m - 4:00 p.m

4:00 p.m - 4:30 p.m

4:30 p.m =~ 5:00 p.m.

5:00 p.m
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Welcome

Intro. Remarks and Report
on Soil Survey Activities
in the United States

Report on Soil Survey
Activities in Canada

BREAK

Conventions Used in Soil
Taxonony

New Horizon Subscript for
Vertlc Properties

Bureau of Land Hgt. Report

Report on Soil Survey
Activities in Mexico

ADJOURN

August J. Dombusch, Jr.
Director of Mdwest National
Techni cal Center, USDA-SCS
Lincol n, Nebraska

Richard W Arnol d o
Director, Soil Survey Division
USDA- SCS, Washi ngton, DC
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John EWtty
Nat. Ldr. for Soil O assification
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VWarren C. Lynn
Soi|l Scientist, NSSL
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ColI'n W Vol gt
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Martin Arguljo
Head, Soil Survey in
the National \Water Conm sSion



National Cooperative Soil Survey Conference

Tuesday - July 25

TASK FORCE MEETINGS

8:00 a.m. ~8:30 a.m.

10

11:

12

130

:30

100

30

:30

:30

:00

4:30

5

:30

am. -« 9:30 a.m.

am. - 10:00 a.m.

am. - 11:30 a.m.

p.m. -12:30 p.m.

p.m. -2:30 P.m.

p.m. - 3:00 p.m.

p.m. -4:30 p.m.

p.m. ~5:30 p.m.

p.m.

10
Chairman.- William E. Roth

U.S. Bureau of Indian Affairs Mark Bradford
Soil Scientist
USDI-BIA

SMSS Report Hari Eswaran, Project Leader
USAID, Washington, DC

BREAK

Group I--Extrapolation of Soil Survey Data
Group 2--Awareness of Soils a.8 aResource
Group 3--Accuracy and Reliability of Soil Survey Information

LUNCH
Group |--Extrapolation of Soil Survey Data

Group 2--Awareness Of Soils as a Resource
Group 3--Accuracy and Reliability of Soil Survey Information

BREAK

Group 4-Development and Use of Soil Quality Standards
Group 5--Land Evaluation

Group 6--Utility of Soil Landscape Units

Group 4--Development and Use of Soil Quality Standards
Group 5-Land Evaluation

Group 6-Utility of Soil Landscape Units

ADJOURN
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Wednesday - July 26
hai _ ichol

8:00 a.m. -8:30 a.m. U. S. Forest Service Report

8:30 a.m. - 9:00 a.m. Reporton Canadian Interagency
Soil Interpretations Committee

9:00 a.m. -9:30 a.m. South Agricultural Experiment
Station Report
9:30 a.m. - 10:00 am. BREAK

10:00 a.m. -10:30 a.m. Report on Soil Characterization
Standards

TASK FORCE MEETINGS (CONT.)

Peter E. Avers
Soil Resource Program Manager
USDA-FS, Washington, DC

William W. Pettapiece
Ag. Canada
Ottawa, Ontario

South Representative

Ellis G. Knox

Rational Leader for Soil Survey
Investigations, NSSC, USDA-SCS
Lincoln, Nebraska

10:30 a.m. - 12:00 p.m. Group 7--Seils Changed by Management

Group 8--Soil Quality Standards
12:00 p.m.- 1:00 p.m. LUNCH
Ghairman - Ronald D. Yeck

l:00 p.m. -4:30 p.m. Tour of National Soil Survey
Center, Midwest NTC

4:30 p.m. ADJCURN

Evening - Group dinner planned.
Featured speaker

David Howe
Editor, Nebraska Farmer
Lincoln, Nebraska



Thursday - July 27

8:00 am. ~

12
Nati onal Cooperative Soil Survey Conference
Chairman «c $tevenHolzhey
9:30 a.m Conference Steering Committee Mag.
(runs concurrent with the
foll owing Task Force neetings)
MEETI NGS ( CONT. )

TASK FORCE
8:00 a.m

9:30 a.m

|0:00 a.m.

10:30 a.m

11:00 a.m

11:30 a. m

12: 00 p.m

l:00 p.m

1:30 p. m

2:30 p.m

'

9:30 a.m

lo:00 a.m,

- 10:30 a.m.

[1:00 a.m.

11:30 a.m

12:00 p.m

-1:00 p.m

- 1:30 p.m

- 2:30 p.m

-3:00 p.m

G oup 9--The Mobdel Soil Survey

G oup l0--Adequacy of Soi |
BREAK

Soi | Lendscape Hi erarchy
Nort heast Agricultural Experiment

Station Report

Dat abase Devel opnent

Water Quality Issues and

Soi | Survey
LURCH
Chairman - Wavne H, Hudnall
Vst  Agricul tural Experinment

Station Report

G'S Applications Report

BREAK

([l

Survey Information Delivery System

Frederick F. Peterson
Renewabl e Resources Center
Uni versity of Nevada - Reno

John C. Senci ndi ver I
Vst Virginia University
Morgantown, W/

David L. Anderson I
National Leader for Soil
Dat abases, NSSC
USDA- SCS, Li ncol n,

Survey
Nebr aska
Edgar H. Nel son

Assoc. Dep. Chief for Technolo
USDA- SCS, Washi ngt on,

Chien-Lu Ping
Agricultural & Forestry
Experiment Station,

University of Al aska- Fai r banks '

George M Rohal ey
National G S Coordinator
USDA- SCS, Washington, DC

Don Eagleton
U S. Forest Service

Washi ngton, D.C

Dan Ti ppy

USDI - Bureau of Land
Managenent, Washington, DC
Kel I ey VMrner

U.S. Ceol ogic4l Survey
Washington, D.C
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National Cooperative Soil Survey Conference

3:00 p.m - 3:30 p.m M dwest Agricultural Experinent David T. Lews
Station Report Departnent of Agronony _
University of Nebraska - Lincoln

3:30 p.m - 4:00 p.m Task Force Report - Extrapol ation
of Soil Survey Data

4:00 p.m. - 4:30 p.m. Task Force Report - The Lack of Public
and Governnent Awareness of Soils as a
Resour ce

4:30 p.m =~ 5:00 p.m Task Force Report - Thi Accuracy and
Reliability of Soil Survey Information

5:00 p.m ADJ OURN

Steering Committee Menbers
Richard W Arnold, Permanent Chairnan
Peter E. Avers, USFS Menber
Colin W Voigt, BIM Menber
Chien-Lu Ping, Agriculture Experiment Station Menber
David T. Lewis, Agriculture Experinent Station Menber
John T. Ammons, Agriculture Experinent Station Menber
John C. Sencindiver, Agriculture Experinment Station Menber
Gary B. Muckel, SCS, Regional Head of Soils Staff
James R Culver, SCS. Regional Head of Soils Staff (Vice Chairnan)
Joe D. Nichols, SCS. Regional Head of Soils Staff
Karl H Langlois, SCS, Regional Head of Soils Staff
Thomas E. Cal houn, SCS, NHQ Menber
C. Steven Holzhey, SCS, NSSC Menber
Rodney F. Harner, SCS. NSSC Menber
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National Cooperative Soil Survey Conference

Friday ~ July 28

8:00 a.m. - 8:30 a.m.
8:30 am. - 9:00 a.m.
9:00 a.m. - 9:30 a.m.
9:30 a.m. - lo:oo a.m.
lo:oo am. - 10:30 a.m.
10:30 a.m. - ll:00 a.m.

11:00 am. -11:30 a.m.

11:30 am. -~ 12:00 p.m.

12:00p.m,~ 1:00 p.m.

1:00 p.m. -1:30 p.m.

1:30 p.m. - 2:00 p.m.

&airman = Peter E. Avers

Report on NCSS Interface with the
World Community on World Concerns

Task Force Report - Land Evaluation

Task Force Report -~ The Utility of
Soil Landscape Units

BREAK

Task Force Report - Interpreting and
Documenting Soils Changed by
Management

Task Force Report - The Development
and Use of Soil Quality Standards

Task Force Report - The Model
Soil Survey

Task Force Report - The Adequacy
of Soil Survey Information
Delivery Systems

LUNCH

Chairman - Rodnev F, Harner

Task Force Report - The Heeds of
Users of Soil Survey Information
as Far as its Reliability and
Methods of Presentation

Closing

/3

Richard W. Arnold

Richard W. Arnold
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DI SPOSI TI ON OF NCSS TASK FORCE REPORTS

by the
1909 National Cooperative Soil Survey Conference
Steering Committee

band Eval uati on

The report was accepted by the NCSS Steering Committee
for incorporation into the Proceedi ngs.

Uility of Soil Landscapes

The report was accepted by the NCSS Steering Commttee
for incorporation into the Proceedi ngs. The report was
also referred to the conmttee working on pil ot

pr oj ect s.

Interpreting and Docunenting Soils Changed by
Managenment

The report was accepted by the NCSS Steering Commttee
for incorporation into the Proceedings. The report was
also referred to the regional soil survey conferences
for their consideration.

The Devel opnent and Use of Soil Quality Standards

The report was accepted by the NCSS Steering Commttee
for incorporation into the Proceedings. The report was
also referred to the regional soil survey conferences
for their consideration.

The Mbdel Soil Survey

The report was accepted by the NCSS Steering Commttee

for incorporation into the Proceedings. Followup is
required by a group consisting of SCS, BLIM, USFS, and
University representatives. The group will study the

potential |ocations and develop itens to be
i mpl emented. The first neeting is scheduled for
Novenber, 1989.

/Y
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The Adequacy of Soil Survey Information Delivery
Syst ens

The report was accepted by the NCSS Steering Commttee
for incorporation into the Proceedings.

The Needs of Users of Soil Survey Information in terns
of Reliability and Met hods of Presentation of Data

The report was accepted by the NCSS Steering 'Committee
for incorporation into the Proceedings.

Extrapol ation of Soil Survey Data

The report was accepted by the NCSS Steering Conmttee
for incorporation into the Proceedings.

The Lack of Public and Governnental Awareness of Soils
as a Resource

The report was accepted by the NCSS Steering Conmttee
for incorporation into the Proceedings. Thé report was
also referred to the regional soil survey conferences
for their consideration. The Steering mmttee
reconmends inplenmentation of the recomendations where
appropri ate.

The Accuracy and Reliability of Soil Survey I|nformation

The report was accepted by the NCSS Steering Commttee
for incorporation into the Proceedings. The report was
also referred to the conmttee working on pil ot

proj ects.

-3

.



17

EXTRAPOLATI ON OF NATI ONAL COCPERATIVE SO L SURVEY DATA

Task Force |
CARLL. GLOCKER
Chai r person

Task Force Menbers: _ .
Dr. D F Grlgal, Prof., College of Agri., Univ. of M\, St.
Paul , MN 5510 _

Dr. H Eswaran, Pproj. Cor. , sMss, USDA- SCS, Washi ngton, DC
Dr. W J. Ednonds, Asst. Prof., Col.of Agri., vPI&SU,

Bl acksburg, VA 24061 . . .

Dr. S. W Buol, Professor, Soil Sci. Dept., NCSU, Raleigh,
NC 27650 _ , , , _
T. M. Sobecki, Soil Scientist, NSSC, SCS, Lincoln, NE
G J. Post, SUﬁerV|sory Soil 'Scientist, NSSQA Staff, NSSC,
SCS, Lincoln, NE . . .

R D. Babcock, State Soil Scientist, SCS,_Tenple, TX
H R Sinclair, Jr., Soil Scientist, NSSIT, SC, SCS
Lincoln, NE _ . . _

. L. Glocker, Soil Scientist, NSSQA NSSC, SCS, Lincoln, NE

Users of information from the National Cooperative Soi
Survey have continually nmade denmands for kinds and amounts
of soil information far beyond our capaC|t¥ to supply that
information. W are not likely to reduce this gap in the
near future since our facilities are limted and a
conputer's capacity to create new demands are virtually
limtless. herefore, some assessment of the kinds of
information we (NCSS) are supplying and of the results of
mani pul ated information is in order

This Task Force tried to deal with four charges: (1) Wat
are we d0|ng well: (2) what are users needs; (3) what are we
doing that doesn't seemto be productive: and (4) what
shoul'd we be doing in the future?

! &
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As we began discussions, it became apparent that we needed
better definitions of what it is we are presenting as soi
data (information). Just what is data? How does that
definition relate to what is presented as soils data? One
vi ewpoi nt expressed is that we are not honest in telling
whi ch of our data (infornation) are factual (data?), and

whi ch ones are interpretation, that is, infornmation derived
from guidelines. Data, it was decided, is something that is

observed, measured inpartially and recorded. Information is
everything else. Field notes, |aboratory anal yses, and even
points on a soil delineation are data. wever, what we

resent is alnmost always information. For exanple, the clay
oam Bt| horizon reported in the tyPicaI pedon of a
publ i shed report is data: the clay loamreported in the
estimated soil properties significant to en?ineering S
information. It is a summation of all the [aboratory data,
field observations, and field notes collected during the
course of the survey. This kind of information is accurate
but has had one step added, professional judgement. If
enough data had been collected to report sonme degree of
reliabilit%, it could be reported as data. This kind of

| ogi ¢ can be apﬁlled to alnost every itemof soils
information. The only true data reported seens to be
tygical pedons and soil characterization data for selected
pedons.

The Task Force recommends that its nanme be changed to
Extension of National Cooperative Soil Survey Information

| NFORVATI ON

Charge | --Wat are we doing well? W in NCSS have supplied
a definitive set of soil information to a wide variety of
users. Information has ranged from professional judgenent,
as in degree of limtation and managenent factors for
| ocating soil absorption fields to plotting data points for
a world map of surface soil textures. The expandi ng nunber
of resource soil scientists will ensure that this
information is as precise as can be supplied at the |ocal
| evel without the trenendous burden of actual data
collection. Professional judgenents are accurate and
effective for deliverin? interpretations. The research soi
scientists have been effective in devel opi ng nodel s that
wi || cal culate numerical values for unavail abl e data points.
The normal process seens to be one of using the
rel ati onships of a variety of known data points to calculate
a desired data point. Mdels such as WEPP, Drainnod, Water
Suality, and EPI C have shown that these kinds of _
etermnations can be made with nore accuracy than m ght be
expected. See the attached paper that sunMarizes the
results of three such nodels. W in the National
Cooperative Soil Survey cannotkeep up with these kinds of

7
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demands. This kind of study seems to indicate that "keeping
up" While inportant, is not an absolute necessity if the
present dataset i s sound.

--Wat are users needs? This charge quickly evolved
Into two prime questions. The first nost obvious iS what
kinds of infornmation (data? should the National Cooperative
Soil Survey be preparing for distribution? Secondly, what
ki nds ofinformation do we need to obtain from the users
before we begin answering the first question? CQur
di scussion used the points nmade in Charge 1 as a junping off
oint. Even if we can't keep up with the users that seemto
e able to accurately generate what the% need with
algorithns, we can help them imrensely by filling in the
gaps in our relational data base. Two actions would have
I'nmedi ate affect. W should conplete as many soi-s forns as
possible so that data on hand and not in the system can be
entered. W should plan and carry out as fast as nDne% and
staff allow, soil characterization studies on an MLRA basis.
Series selected would be those that do not have conplete
dat abases and are representative of that MRA. Thus |ocal
regional, and national data would be collected
si mul t aneousl y.

Anot her effective tactic would be to increase the number of
standard_points supggled as a regular part of the

I nformation base. seem to be especially short on
information that reports the tenporal propérties of soil

For exanple, perneability or even nore inportant now,
infiltration rates are not reported by tine of year or

nmoi sture content. Asaresult, runoff nmust be determ ned
enpirically. Rain on frozen soil or on a hyperthermic

cal careous surface soil virtually oven dried by the sun,
have infiltration rates approaching zero. Permeability
rates given on the soi-s mght suggest noderate or .
moderately rapid. This rating is of no consequence if rain
comes during the tinme of zero infiltration

Geat benefit would also be derived from meking standard
points such as cation exchange capacity, sodium adsorption
ratio and cal cium carbonate equivalent. nore avail able.

Anot her facet investigated by the Task Force was the need
for obtaining certain kinds of information from users. W
decided that it is inportant to have some of the follow ng
information if we are to decide what new kinds of _
information we should be developing. Some of these itens
suggest the framework for both old and new information. Six
kinds of needs were identified.

1§
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1. Determne users mninmm decisionmaking area. W nust
find out what is the snmallest acreage or area he can or wll
manage. The kinds, anounts, and precision of soil
informati on depends on, and can be referenced to, areas |ess
than 1 acre or as large as the planet.

2. Determine objectives of the user. (Ooviously, we can be
of maxi mum benefit if we help users towards their specific
goal . Sometinmes, we mght discover that soil survey
Information can't help users get to where they want to go.

3. otain enough information fromthe user to determne if
the need is for taxonom c kinds of data or map unit
information. Confidence limts change drastically between
tﬂese two. W nust decide which of these are pertinent to
t he user.

4. Determine if the user has researched all information
avai l able from other sources, such as geology, climte,
transportation, and economcs. This wll place our
information in the proper perspective and at the sane tine
assess the resolve of the user to gather facts needed.

5. Find out what nanagement techniques are to be applied.
This will help us to refine our reply to users limts.

6. Determne if planning and use are to be operational or
general . Operational on the ground use requires our
Information set to be pragmatic. General planning
information sets should be nore philosophical

Charae 3~-What are we doing that doesn't seemto be
productive? This charge didn't receive nuch discussion. To
date, we have been reacting successfully to needs and
demands.  Thus, we do not work towards goals that don't have
a given purpose.

--What should we be doing in the future? After nuch
di scussion, the conmttee decided that the follow ng itens
needed to be addressed if we are to renmain current and at
the same time inprove our delivery system

1. Fill in the present gaps in the data base. Sone series
| ack conplete interpretations. Many soil series |ack any
hard data from which sound interpretations can be made.
Conpl eti on of soi-8 forms, an anbitious sanpling and
characterization program and thorough eval uation of data
sets are needed. These will help to reduce the nunber of
i nterpol ations and extrapol ations presently used and at the
same time bring data sets up to a comon denom nat or

t9
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2. Add nore standard points. This item was discussed
earlier. Areas that could be of great benefit are those
that report time of year depandent Propertles ~and new
interpretations for areas such as off-road vehicles and dust
prevention. The recently revised soI-5 is a step in the
right direction. However, it is probably adding itens that
shoul d have been on the soi~5 right fromthe start.

3. Define the origin of the information item Describe in
some detail how this itemwas determned. For instance, is
it from 15 measured tests using a standard |aboratory
procedure or is it a professional judgenent based on a
sunmari zation of a series of soil and |andscape
observations?

our results in terns that are measureable such as
, , scale, percentage, or nunber. Volunme here refers to
liters and cubic centineters, and also to the amount of soi
or parts thereof, for exanple, one conplete pedon sanpled
and anal ysed per 5000 acres of soil series.

4, CPantify our product. As much as possible, we should
r epor
ol ume

5. Define the delivery system W nust do a better job of
defining the data elements. Just what is meant by SA
erneability, or degree of limtation for foundations for
ow buildings? Mst of these have a definition, but it
cangot be traced back to the data sets or inference systens
used.

6. Define the Io%ic systens used. Qur present database of
soil information has three levels of abstraction. Hone of
these are even hinted at when information is presented. W
have recorded data (fromthe field and |aboratory), results
of professional judgenent and derived values (obtalned by
systematic standard manipulation). It is inportant that we
identify what is observed or neasured (nethodol ogy), where
it is observed or measured and what is inferred, estimted,
I nterpolated, or extrapol ated

7. Define the landscape that the soil occupies, both
surface and subsurface. Proper description of the |ocation
of a taxonomic unit wll integrate it into the "ecosystem
Landscape relationships described in hard nunbers will go a
IonP way in expediting the application of whole-earth type
evaluations and actions. Prograns such as WEPP, regularly
calculate values for surface configuration that could have
been collected as data during the soil survey. Prograns
that evaluate water novenent through the soil and into the
materials below would benefit also from neasured rather than
calculated datasets. Surface stratigraphy could have been
measured, evaluated, and plotted during the regular napping
process. NhnK survey areas have some of these kinds of data
already. Mich is either lost or archived at the concl usion

20
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of a survey. Update procedures for soil surveys in the
United States need to contain a | andscape surface
stratigraphy conponent.

8. Integrate data of various cooperators and disciplines.
This process has begun. W are working with the various

| andgrant universities to put all of our datasets into one
mutual |y accessible database. O her sources of information
and data could be the Forest Service, Bureau of Reclamation
Bureau of Indian Affairs, Corps of Engineers, and sone state
agencies. Biologists, ecologists, range conservationists,
and engi neers have data useful to the National Cooperative
Soi | survey.
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Committee Report Presented to the National Cooperative
Soil Survey Conference in Lincoln, Nebraskas
July 24 =28, 1989

ISSUE: Low level of public and government awareness that soil is a base
resource.

CLARIFICATION: There appears to be a lack of understanding in the public and
federal sectors of the key role that the soil resource pleya in land uee and
management decisions. The factors that influence land use and msnagement
decisions are usually a reflection of what a soil's phyaieal and/or chemical
behavior allow. Keepiog this in mind, it is difficult to understand why some
landowners, managers, and planners are not committed to gathering and
analyeing roil information. Tough land management decisions in the future
will hinge on wildlife, vegetative management, and water quality iesues, each
of which have

22
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RECOMMENDATIONt First of all, let’s focus on the audience that a soil survey
is intended for. Origfinally,, it was taken or granted that our user groups
were technically skilled and had @ oIl "sense.™ This fact held until fairly
receatly when public and private groups started to generally take aam interest
la the management and fate of the lands around them. The public awareness of
general environmental issues ham taken the soll survey out of the technical
document realm and placed it in the hands of the lay persom. Special iaterest
groupr as well as concerned iadividualr are asking questions about soil, its
use, capabllities, and worth. Although specific suggestions are a bit
premature at this level of Inquiry, the following points are offered e e reed
material for future efforts focusing on recognition of the roil as the base
resource.

1. Implement existing standards and guidance for field iavolvement of local
aud regional special interest organizations during the mapping of an area.
Pogsibly a aariea of nontechnical field reviews could be used to help lay
persons underetaad soil survey.

2. Develop standards and guidance to supplement the presentation of a
completed survey document to the users with a series of public seminars
focusing 0a soil/ecosystea relationship8 of that area.

3. Publish "1ay®™ pamphlets that explata and illustrate basic soil
iaterpretatioae and the ways in which soil propertier effect the ecosystems
they support. Review existing soil survey pamphlets and update to reflect new
soil survey uses, wildlife, etc.

4. Review the layout and format of soil survey publicationa with regard to
utility to lay persona. Specifically, considers (A) using an illustration
similar to the “how to use this soil survey” to explain soil ecosystem
relationships, (B} using an executive summary describing survey area and soil
capabilities to begin document, (€} identifying to the user that slope,
landform, vegetation, etc., are contained la the =map unit along with the pcdon
description.

5. Special efforts must be made during mapping and publication of soil
surveys to develop outreach programs that support end interface with all
levels of the educational system.

6. The NCSS needs to strengthen ite link with public affairs staffs in
federal agencies.

7. Eetabliah regional aetworks to focus and desiminate skills and abilities
of NCSS cooperatora. ldentify regional tech notes that could support and
explain the importance of soil survey.

COMMITTEE CHAIRMAN: Colin Voigt
Lead, Soil Resource Program
USDI, Bureau of Land Management
Washington, D.C.
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EXECUTI VE SUMMARY

Many task forces and standing conmmttees of the National
Cooperative Soil Survey have dealt with the issue of accuracy and
relitability of soil surve% information over the past decade. \Wile
many of these commttees have nade significant progress, as we enter
into the next generation of soil survey the only firm consensus on the
topi c of assessing the soil survey accuracy and reliability is that it
must be assured.

Soi|l survey deals with variability, both in soil properties and
their distributions in tine and in space and also wth the variability
of landscape features which also vary in tine and space.

Consequently, we deal with uncertainty of nodels. This uncertainty
gives rise to different concepts ofreliability. W have nmade great
strides in defining the soil population. W have placed boundaries on
our soils in order to separate one fromanother. W have identified
the | andscapes on which these soils occur and determ ned the
Froportlons and variability of the soils which occur on these

andscapes. CQur ability to provide reliable estinmates of the
varlablllty of soil properties and associated soil interpretations has
proceeded [ess rapidly.

There is a risk associated with providing the interpretations
contained in a soil survey. This is no different than any other
di sci pline. However, the natural variability of the soil environnment
does not allow for sinple assessnment of this risk. Risk assessnent
wll require the collection of large volumes of data. Ri sk assessnent
IS a desirable goal but nust await inprovenents in collection,
analysis, and tabulation of data which is collected in soil survey.

This task-force devel oped a nunber of specific charges, which we
hoped woul d begin to docunent many of the methodol ogies available in
assessing the accurac% and reliability of soil surveys. In o
retrospect, many of the charges have gone unanswered. However, it is
hoped that the comments and theory presented by the nenbers of this
task-force have moved the National Cooperative Soil Survey off center,
and on the right tract toward providing reliable estimtes of the
accuracy of the information which we are providing the public.



33

INTRODUCTION

The future is rapidly approaching for soil survey. current
advancenents in technol ogy and transfer of information are stretching
the limts of traditional survey procedures. The public is demanding
the best and nost detailed information we can supply about the soi
resources. W are proud of the job we have done in the past, and
rightly so. The devel opnent ofprediction nodels driven all or in
part by soils data will continue to test the limts of our ability to
gat her and predict accurate data on soil properties. However, many of
us vacillate when we see the scope to which our soil information is
being applied. Wy is that so?

This task-force has attenpted to recogni ze the shortcom ngs of
our own di scipline and realize how we mght be able to assist other
scientists and interested groups in gaining data, know edge and
understanding of the conplexities of the soils of this world. W nust
build on past efforts to maintain the accuracy and reliability of soi
survey information and inprove upon themif we are to neet the demands
bei ng placed on us from an increasingly sophisticated public.

Wth the current sanpling techniques at our disposal, constraints

i nposed by costs, and inherent conplexities of soil |andscapes, error
in soil resource inventories is unavoidable. Even if a soil scientist
does a perfect job in delineating a map unit, variation in that
delineation will inevitably exist. Cline believed there were severa

factors which caused this:

First, the predictive value of |andscapes is not perfect. Many
of the surface features which are used to separate soils in the field
are so subtle that even the nost skillful mappers cannot map them
precisely. Sonme soil boundaries are not nmarked by surface features
whi ch can be detected.

Second, traditional sanpling intensity for verifying predictions
is conpletely inadequate in a statistical sense. It allows reasonable
accuracy at a sonewhat realistic cost only because the predictive
val ue of the landscape is as good as it is. This assumes, of course,
that mappers are trained and adept at |andscape interpretation, an
assunption that occasionally falls short.

Third, sanmpling which is conducted in traditional soil survey
prograns is comonly biased. Soil scientists do not choose sites for
the verification of their |andscape nodels at random Soil scientists
are aware that |ess characteristic |andscapes are present, and nay
probe a few of these areas to get an idea of the variability. At
current levels of funding we sinply cannot exam ne the soil at enough
places to insure that our biased sanple is not msleading. 8oil
scientists are still evaluated Frinarily on the quantity of acres
mapped. Unfortunately, our ability of quantify the vartability of our
soll maps has progress as a somewhat slower rate.
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This taskforce has addressed many of the issues pertaining to
accuracy and reliability of soil survey information. However, we
recogni ze there are nmany others. It is our hope that other
individuals will continue to test and build upon this work and |
continue to devel op nethodol ogies and infrastructure5 to insure that
soil survey5 of the future supply accurate and reliable information to
a growi ng and nore demandi ng public. I

As with other disciplines, data are the basis by which accuracy
and reliability are asseased. The appropriate collection, analysis, '
and presentation of soil survey data are measures of the effectiveness

of the delivery of soil survey information. Cur discussion of

accuracy and reliability of soil survey information ha8 been divided

into these three categories. |

A Data Coll ection

Time and cost of gathering data need to be weighed carefully
against the benefits from anal ysis of these dat a. There mnmust be a

denonstrable need for the results of such studies. If Such Studies
are undertaken an attenpt Should be nmade to collect data on as many '
"soil characteristic8 a8 possible. This will nake accurate

determi nation5 of estimated soil properties and the variability of
t hese properties easier. I

Met hodol ogi es for gathering data on the accuracy and reliability
of soil survey information are well docunented. Transects, random
poi nt observations, cluster sanpling, and systematic sanpling all have
proven useful to soil survey prograns. There is not necessarily one
boat
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Wi |l e assessing the conposition of the soils within a map unit, soi
scientists also evaluate the variability ofthe soil's

characteristics. Presently, the concept of the nodal pedon is used to
describe the central concept of the soil as it occurs in the survey
ar ea. In theory, this may be an adequate nethod to portray the pedon

In practice, however, it has caused sone problens. This sanme noda
pedon is used to interpret the entire polypedon as well as the entire
map unit. The use of the node to interpret soil map units has nade
assessing map unit variability the major constraint in proper
interpretation of map units. Cyclic variations of the pedon as well
as included 'other' soils are not taken into account in current

nmet hods of interpreting map units. Interpretations are nmade for areas
of land and should not be controlled by pedon-to-pedon variation

O her sanpling may be conducted to supplenent nmap unit
variability information. However, time sel dom permts systematic
sanpling studies or other |abor intensive studies which could prove
invaluable in assessing the variability ofrepresentative |andscapes
Muich data is collected in the course of asoil survey. Pedon
descriptions, field notes, transect8 and |aboratory data need to be

conpiled and entered into permanent data bases. | f possible, these
data should he geo-referenced. Assessing the variability ofthose
estimated soil properties used in devel oping soil interpretations and

ultimately the variability of the interpretations thenselves may be
possible if we carefully record and docunent those data which we are
already collecting. As much effort. needs to be expended on accurately
defining the Iimts of a soil map unit as is directed toward defining
the limts and characteristics of the soil series.

~The accuracy of the soil map itself is also inmportant. \Werever
possi ble, line placenent and map unit design should be based on
di scerni bl e | andscape features. In sone areas, where soil-Ilandscape

rel ationships are either too conplex to be distinguish or absent all
together, grid sanpling or the use of geophysical techniques such as
ground-penetrating radar nay facilitate the placenent of a soil
boundary. Many of the problens pertaining to map accuracy have
arisen from poor map unit design. Know edge of the correlation
between soils and their |andscapes comonly is gained by repeated
experience during mapping. However, basic training in soil-geonorphic
relationships is often Iimted, not only within the NCSS but also at
many of the academi c institutions supplying soil scientists to produce
soi |l maps.

Scale is very inportant in determ ning which data are inportant
in assessing accuracy and reliability of soil survey information
Information used to assess the variability of a segnment of a slope
will necessarily be different from that needed to characterize a mgjor
| and resource area. However, in order to extrapolate our approach to
interpreting detailed soil maps to other scales, good working nodels
must be devel oped and used during the course ofa soil survey.

Extrapol ation and interpolation build on the degree of reliability of
wor ki ng nodel s of soil property-landscape segnment relationships. They
gives us a procedure for evaluating the significance of variability
that is observed, neasured and interpreted.

;2 CF
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, Anot her source of data on the variability of soil map unite are -
high intensity soil (H'S) maps. These maps are being devel oped in

many areas of the country by certified professional soil consultants. |
TheSe maps could be reviéwed, used and Incorporated into soil survey
data wherever possible.

Anyone involved in the National Cooperative Soil Survey program |
may contribute valuable know edge and assistance in the devel oprment
and inplementation of quality assurance programs. However, concern as
to who gathers these data should be secondary to the standards by l
which these data are collected. As data begins to be collected, .
standards nust be developed and raised to the level comrensurate with
other earth science research. By rewarding project |eaders and other '
workers for quality as well as quantity, accuracy and reliability wll
necessarily be increased.

B. Data Analysis |

_ There is a w despread belief within our profession that sonething
Is fundamentally wong with soil rraPs and no one can figure out how to |
fix it. |s there a _p055|b|llt¥] that there is nothing wong with soil
maps and the perception that there is a problemis a result of a poor
conceptual nodel of how we interpret map unite? One synptom of this
Probl_em is the obsession with variability in map unite. Recently, no |
echnical neeting has been conplete w thout a discussion of transects
and new conputer prograns to calculate statistics. There is unending
di scussion of how information about map unit variability can be
presented in soil survey reports. Over the last decade, nunerous work
groups and comnmttees have been fornmed to examne the problem of map
unit variability and inclusions. Despite all of this discussion,

there is no consensus within the National Cooperative Soil Survey on !
sanpling or analysis nethodol ogies. W are still having the same
argunents and diScussions that were going on fifteen years ago.

_Because npst variation within soil delineations is cyclic or
continuous, using the nodal profile to interpret the map "unit has
worked, sinply because the nodal profile chosen in nost cases also |
happened to be the 'mean’ profile. Therefore, using the nodal soil to
name and interpret map units has not caused problenms in
interpretations.

~ However, thinking about doing it has caused severe problens.
Trying to cope with the theoretical problens in using the node to nmake
interpretations about a population has caused great 1nefficiency. |
There has been a perceived need to totally characterize map unit
variability and account for non-nodal inclusions only because we have
been trylng to make an unsuitable concept work. The obsession wth |
map uni{ variability and all of the concern about inclusions and
taxpnpnlc.pur|t4 are the result ofconceptual, not technical
deficiencies. The use of the node to interpret map unite has made nap
unit variability the major issue in interpreting soils.
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~ Before data is quantified there nust be a denonstrable or
anticipated need for the results statistical analysis of the data will
produce. Statistical analysis of a map unit's taxonom c conposition
assists in the definition and description of the map unit. |t does
not inprove our assessnent of the accuracy of soil interpretations of
that map unit. A nethod of evaluating the accuracy and reliability of
those soil properties which are used Iin rating a map unit for a
specific use nust be devel oped.

For several reasons the degree of the difference anong map unit
interpretations and between concepts of namng soil map units and the
included dissimlar soils is not closely controlled over the soil
survey program One reason is, although map units are designed in
part on the basis of interpretive characteristics, they are al so
designed to separate soils that differ in taxonomic pl acement. Many
taxonomc criteria have a strong genetic conponent. Not all of the
genetic criteria that are aPPIied to a soil survey necessarily pertain
directly to interpretive ditferences for that survey. Furthernore,
within a given soil survey area the differences between soils with
respect to differentiating taxonomc criteria, nay be quite small. As
a consequence, some of the map unit separations within a soil survey
that are based on taxonomc criteria may have few, ifany,
interpretive differences from other map units.

The distinction between taxonomc purity of map units and quality
or PreCISIOH of a soil survey is an jmportant one. Cline stated, "“The
quality of a soil survey should be nmeasured in ternms of the anmount and
accuracy of the information it provides as a basis for judgenents
about soil potentials and behavior for land use. A map unit may have
only 40 percent taxonom c purity or classification accuracy but have
90 percent interpretive accuracy."

We might inprove the accuracy and reliability of soil survey
interpretations by devel oping new techniques for rating soils that
better account for the conplexit% of the soil system Assessing
interpretive purity depends on the nmanagenent objectives. There is no
way soil surveys can address all possible nmanagenent objectives.
However, one possible solution is to inprove the concept and o
definition of simlar and contrasting (dissimlar) soils. By defining
simlarity or contrast on the basis of fundanental soil properties,
i.e. depth, texture, coarse fragnents, etc., map unit descriptions
coul d express the degree ofcontrast with each of the included soils.
Because the contrasts are based on properties that affect nost
interpretations, the user would have a better idea of the inplications
for managenent.

There are many data anal ysis procedures which are applicable to
evaluating variability of soil taxa. Nunerous studies are reported in
the literature. A clear distinction should be made between results
whi ch analyze within map unit variability and those which anal yze
bet ween naﬁ unit variability. The distinction should be made entirely
clear to the user of the information.
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Transect nethod5 are the nost
| andscape rel ationships and t

useful in gathering information on'
axonom ¢ conposition of map units.

In quantifying taxonom c conposition of map units binom al analysis of
the results appeals to a large nunber of people. Paranetric and non-
paranetric analysis are preferred for analysis of specific soi

properti es.

C.

soi |

naming map units to fit

Data Presentation

The accuracy of soil maps includes not only the accuracy of the
boundari es, but also the accuracy and detail of the definitions
of map units and the validity of

standards we establish for nonenc
pattern of soils in nature is fixed. W nust adapt our conventions of

t heir names neasured against the
ature. W nust recognize that the

the natural |andscape. ne of the easi est

ways to inprove the quality and accuracy of the information in a soi
survey report is the use of ident

ification | egends that accurately

reflect the natural variability of the soil-landscape. This inplies
that we know what the mappabl e | andscapes cont ain. In nost cases
however, we do not know this in quantitative terns. |f mappable

| andscapes are mixture5 of soil taxa, we nust say 80. \Wen studies
are undertaken to quantify map unit variability the relative

proportions of

at the expense of consociations.
we will be able to accurately def

are

i ncluded in them This will

multitaxa map units on identification |egends increase

Once quantitative data are avail able
ne map units and those soils which
ultimately inprove the accuracy and

reliability ofsoil survey information.

Map unit conposition data whi

ch have been collected and anal yzed

in an 'acceptable’ manner should be appropriate to present it in a
tabular format in a published soi
this has already been done. Soi

descri be the taxonom c conponent(s) contained within them However ,
new concepts need to be devel oped to describe the variability around

t he

nodal concept. Tabul ar data

survey report. I'n sone instances,
map units should continue to

pertaining to taxonom c conposition

and variability have progressed further than the presentation of
interpretative purity.

soi |

The interpretive tables contained in soil survey reports predict

interpretation8 of taxa, not

map units. Additionally, these

interpretations are based on estimated soil properties of the dom nant
soil(s), allowing for little or no variation or interaction anong and
bet ween variables. A user of the

soi |
may

survey report has a right to
be 49 percent inclusions, wll

the taxon for which it is naned wi
greatest feasible precision of soi

of soil

for

interpreting map units rather
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interpretive tables contained in a
bel i eve that a consociation, which
behave in its entirety as we say
[l behave. Even allowing for the

| maps, the accuracy and reliability)

surveys can be inproved nost by devel opi ng better techniques

than the taxa contained wthin.
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W need to acceﬁt interpretation of map units rather than ,
taxonomc units as the basis for providing soil potential information
to soil survey users. This cannot be acconplished however, without
quantitative data on the conposition of map units, especially the
garlgblllty of those soil properties on which our interpretations are

ased.

~ Aternative methods of assessing and conveying the accuracy and

reliability of soil survey information are available. Geographica
informati on systens, inprovements in prewitten soil nanuscript
material, and descriptive formats for conveying soil variability
information to the user all have nerit. The enphasis being placed on
global warmng and water quality have pronpted nmany nodelers to seek

representative wvalues’ for many of the estimated Soil properties.
The use of representative values, variability and confidence |evels of
these values would aid nodelers as well as provide an initial effort
in conveying and understanding of interpretative variability of soil
properties to the users of soil survey information

An inportant aspect of namintaining soil survey accuracy is the
devel opment and staffing of basic soil service positions within the
National Cooperative Soil Survey. Know edge from well trained soi
scientists, who devel oped descriptive soil-landscape nodels and
criteria to consistently separate map units in the field will increase
the reliability of the soil survey program  This know edge is just as
val uable, if not nmore